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calcium carbonate and calcium oxalate have been found on the
sporangia of molds.
Enzymes are a part of the chemical composition of microor-
ganisms. These substances are better known by what they do
than by what they are; therefore, a discussion of them is given
later in the chapter.
GROWTH RATES AND DEATH RATES OF MICROORGANISMS
The various physical and chemical agencies manifest their
action upon microorganisms by their effect upon the rate of growth
and death. Before these agencies can be discussed adequately,
certain general considerations concerning rates of growth and death
must be presented.
Bates of Growth. When bacteria, or other organisms, are
planted in a suitable culture medium and optimum conditions for
growth are maintained, the bacteria soon reach a maximum rate of
growth. This can be measured best by determining the average
length of time required for an organism to grow to its full size,
divide, and form two individuals. This has been termed the genera-
tion time. It is the average time elapsing between cell divisions. It
may be most conveniently determined in any given case, not by
watching the bacteria under the microscope, but by counting the
number of living cells present in a given amount of culture after
varying lengths of time. It is evident that the shorter the generation
time, the more rapid is the rate of multiplication. Any factor, there-
fore, which tends to shorten the generation time increases the rate
of growth.
The actual length of the generation time may be determined if
the bacteria are definitely multiplying at a uniform rate, that is, that
the cultures are not too young or too old; this may be determined
by counting the bacteria at the beginning and at the end of a given
period^ It is evident that if one starts with a single organism, at the
end of the first generation period there will be two, at the end of
the next four (22), at the end of the next eight (23) and so on. If n
represents the number of generations, then there will be at the end
of the nth generation period 2n bacteria. If B represents the number
of bacteria at the beginning, and b the number at the end, then
b = B2n
If b and B are known, their values may be substituted into the
equation, and the value of n may be determined by solving the
equation.
Careful studies of bacteria growing in culture media show
that the length of the generation time does not remain a constant